“TI 


“ a ys 
ey 


MALARIA CONTROL IN WAR AREAS 


MONTHLY REPORT 


FEBRUARY, 1943 


FEDERAL SECURITY AGENCY 
U. S. PUBLIC HEALTH SERVICE 
ATLANTA, GEORGIA 


—~-Arm AREA \nsrecron MAK) NG- 


His “DAity” RouNDds 


USRRS MALARIA. CONTROL 
in WAR ARKAS—~- 


MONTHLY REPORT 
Malaria Control in War Areas 
February, 1943 


SYLLABUS 


Three new areas, two in Oklahoma and one in Puerto Rico, were added 
to the larvicidal program. Bids have been solicited for the airplane dust- 
ing work to be conducted in various areas this summer. 


Two major drainage projects were completed in February and forty-nine 
others were in operation. A breakdown of the major drainage program at the 
end of the month is given on page 3. Purchase orders were placed for 88,250 
pounds of dynamite to be used in construction of drainage ditches for malaria 
control. 


Although every effort is being made to obtain sufficient automotive 
equipment, a shortage is expected for the coming larvicidal season. Bids 
have been sent out and orders placed for equipment such as hand dusters and 
sprayers that cannot be readily secured by transfer from other Federal agen- 
cies. A dragline was purchased this month from the W.P.A. 


Twenty-one zone maps were completed or prepared for field checking. 
A complete set of maps covering all military areas in the Fourth Service 
Command was also prepared. 


Scripts were written for three technical moving pictures on malaria 
control and one popular short on Aedes aegypti control. It is expected that 
production of these pictures will start in the near future. 


All Manual Letters were revised and brought up to date and the Manual 
of Operations so organized that it can be readily and quickly used for refer- 
ence purposes. : 


The Aedes aegypti general breeding index in Key West, Florida remain- 
ed near the one percent level established in January. An all time low of 
less than one percent was reported for Miami Beach, Florida. The work in 
Texas continued to be aimed primarily at elimination of "mother foci" breed- 
ing places. ; 


The payroll was exceptionally high in February due to receipt of 
supplemental payrolls for overtime from December 1, 1942. About $514,400 
of Public Health Service funds were encumbered. Approximately 85% of this 
amount was for personal services. 
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TABLE I 
MALARIA CONTROL IN WAR AREAS 
USPHS LARVICIDE AND MINOR DRAINAGE PROJECTS 
November 1 - 30, 19)2 


LARVICIDAL WORK 
| _Larvicide Used | Surfaces Treated 


oil Ditches Ponds 
Guls. Lin.Ft. Sq.Ft. 
48 


pol 1 1,123 sig ag A 3,46 008 
California 2 1,789 531,600 3h 7,645 
B.C. 1 pais a 

cooreee i0 104744 "300 2,3687349 


Tllinois 
Indiana 


236, ogo 
7 
Kentucky 


136 +38 


Louisiane 
Maryland 
Mississippi 


700, 970 
1,727, 79 


Missouri 
North Carolina 


OVID VON AN®D VrH 


Oklahoma 5 

Puerto Rico 161,962, 8 
South Carolina 1 735408 23" 338 
Tennessee 95,800 ll 12 6 
Texas 6,558 298 
Virginie 4 sade .'4 "320 35 Rr 


July 1 - November 40, 192 
1,181,250 


oer ro) man] tied] tat here 
sas ° » ’ 00, 
3 Tausio| ““ésers‘i25| 14/356 378977515 


California 
ey ° ee $2 2366 35,622 19,391 
43,171 ee 9s. 2,001,922 oh 2ar'2ae 
303 37598, 96 3.738, 159 507 ,297 3,611 2507 ,293 


10338 1 lio 4125 ee 483, a3 6 4305 2 4998,694 
3, 7000 4,212, 90 95731 
Kentucky 23,699 1,758,275 83,781, lt 17,734 146,140} 2,779,607 


Louisiane 578,472 71,018 ,900}1,326 ,659, 304 P : ane Be oan 
Maryland +-- --- one 41,05 
Mississippi 45,364 7,922,247 10,501,519 ’ 11 ty 316 


Missouri &,451 198,765 5 225,369 2,158,491 
North Carolina 86 4,38 19,312,320 7-28 06: 1337-077 293 11,301,1 1 
Oklahoma 15,237 743,217 35,327, e} 23 2,97359 


Puerto Rico 23h6 12,113, 393 688 ,238 ,882 2ibe! 283 abe? 8 4 £23 +133 
cae 37109 eat a Oh 270 71h 733° eh * 167,936| 130 be 4 bre wi Kos 


T 196, 1 26,750,270} 409,237,424) | 1,496,361] 1,392,761] 35,941, 195 272, 
Pemtete St g ” He ao, mit eM e14% 315 286°$321 7 »870,714 a Te le ace 


~ 
ue 
re 


J 


TABLE II 
MALARIA CONTROL IN WAR AREAS 
XUMBER OF PERSONNEL ON DUTY ON NOVEMBER 30, 1942 AND TOTAL PAYROLL FOR MONTH OF NOVEMBER 
TYPE OF PERSOWWEL 
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Anopheline breeding during November had tapered off sufficiently to permit 
cessation of larvicidal work in most of the war areas except in California, Florida, 
Louisiana, Texas and Puerto Rico. A small amount of larvioide was used in some of 
the other states but, by the end of the month, only 35 areas showed enough breeding 
to warrant regular treatment. The amount of oil used during November was about 60 
percent of the amount used during October. Paris green consumption was only slight- 
ly lower during November than during October. The number of man hours used on lar- 
vicidal and minor drainage work decreased from 488,000 in October to 381,000 in 
November. Table I shows data on the program for the month and cumulative figures 
for the period July 1 - November 30. Table II shows data on the number of employees, 
and the total payroll for November. Table III is a list of the areas in which lar- 
vicidal work continued after November 30. 


TABLE III 


AREAS IN WHICH LARVICIDING CONTINUED AFTER NOVEMBER 30 


ARKANSAS GEORGIA PUERTO RICO TEXAS (Con'd) 
Texarkana Augusta Camp Tortuguero Corpus Christi 
El Dorado Savannah Losey Field Gulf Health 
Helena Douglas Port Buchanan Houston 
Vieques Island ' Port Arthur 
CALIFORNIA LOUISIANA Ceiba San Antonio 
Tulare New Orleans Camp O'Reilly Killeen 
Merced Shreveport Fort Worth-Dallas 
Lake Charles TEXAS Bastrop 
FLORIDA Lafayette Valley West Texas 
Tallahasses Caddo Lake Wichita Falls 
Jacksonville MISSISSIPPI Texarkana El Paso 
Meridian 


Major Drainage - Twenty-two major drainage projects were in operation 
during November. e majority of these were new projects which started during 


the month. Some 23,000 linear feet of ditching was done as well as incidental 
clearing, ditch cleaning, eto., and 54 acres of water surface were eliminated. 
Table IV shows the work accomplished under major drainage projects during November 


and cumulative figures on major drainage work from July 1 - November 50. 
TABLE IV 


MALARIA CONTROL IN WAR AREAS 
USPHS MAJOR DRAINAGE PROJECTS 
November 1 - 30, 192 


No. of {Clearing Channel or | New Ditching | | New Ditching | Fill | Ditch Lining | Underground] Water Surf.| Total 
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During November, 32 major drainage project proposals totalling $725,806 
were approved by the headquarters office and the states were authorized to start 
operations. This makes a total of 45 major drainage project proposals which have 
been approved. The total estimated cost of these is $834,959. 


Inauguration of major drainage work has been delayed considerably by the 
lack of technically trained personnel capable of making the necessary surveys, 
vlans and cost estimates for such work. The shortage of engineers made it im- 
possible, during the larvicidal season, to detail men to the job of preparing 
drainaze plans, and the time required to make surveys, plans and estimates has 
prevented immediate inauguration of some of the more important drainare projects. 
In the states where larvicidal work was stopped earliest the major drainage 
program is farthest advanced. 


Dynamite will be used on a number of the major drainage projects. Such 
work has already been done at Pine Bluff, Arkansas and Dam Neck, Virginia. Areas 
where ditching with dynamite is planned include Platte City, Missouri, Camden, 
Arkansas, Jerome, Arkansas, and Fort Brage, North Carolina. ‘Work has just been 
completed on a large, important drainaze project at Huntsville, Alabama on which 
dragline equipment was used. Heavy equipment also is being used on a project at 
Walterboro, South Carolina. 


The major drainage program will expand considerably during the next three 
months. It is particularly important that as much drainage work as possible be 
completed this winter due to the expected increased difficulty of maintaining 
adequate labor crews for larvicidal work during the 1943 season. Any major drain- 
age work completed this winter while man power is available will reduce the amount 
of larvicidal work to be done during the 1943 breeding season wien man power nay 
be less available. 


Entomology = Except in the few areas where anopheline breeding was continuing, 
entomological work during November consisted of initiating studies of the hiber- 
nation of Anopheles quadrimaculatus; bringing maps up to date, and identifying the 
accumulated licht trap collections. In only one state, Alabama, have the season's 
identifications been completed. A special report shows that a total of 30 species 
of mosquitoes were taken during the year, two of which, Aedes bimaculatus and 
A. canadensis, have never before been reported from that state. A comparison of 
the numbers of A. quadrimaculatus taken by light trap with those collected at 
nearby natural resting places, shows that in two of the three areas reported, 
more quadrimaculatus per collection were taken in the traps than in the resting 
places. oth of these areas the quadrimaculatus density was light. In the 
third comparison, which was made in an area of slightly higher density, the trap 
took half as many quads per collection as were taken at nearby resting places. 

It appears that the traps gave a satisfactory index of anopheline abundance in 
Alabama. 


Personnel - The shortage of engineering personnel for the preparation of 
major drainage plans has been mentioned as one of the most important deterrents 
to prompt inauguration of major drainage work during the winter. The recent exeou- 
tive order eliminating all deferments for government employees will probably result 
in a further loss of engineering personnel to the armed services or to other war 
work where this restriction does not apply. Although it may be possible to train 
non-technical men for larvicidal work, the problems involved in major drainage 
work are ordinarily so complex as to require professionally trained personnel. 


During November nine engineers on the Malaria Control in War Areas program 
were commissioned in the USPHS Reserve Corps, and about 40 other applications 
from engineers and entomologists at present employed on the program are under 
consideration by the Reserve Board. Efforts to recruit new men have been less 
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successful than during previous months. For all practical purposes the recruit- 
ing effort is being confined to men over 38 years old because of the impossibility 
of obtaininz deferments for younger men. 


Blood Survey - Collection of thick films was continued during November 
with personnel of the headquarters office taking part in collecting slides in 
Virginia and conducting the entire blood slide survey in the State of Tennessee. 
Parallel spleen examinations were made in a number of areas in Tennessee. During 
the month, 22,404 slides were stained and 3,454 slides were examined in the 
Menphis laboratory, as follows: 


SLIDES STAINED DURING NOVEMBER 
re 


Kentucky 4,742 Virginia 672 
Oklahoma 680 Mississippi 345 
Florida 7,394 Maryland 238 
Louisiana 995 Tennessee 1,277 
Alabama 1,246 D. C. 1,293 
Missouri 3,516 

Total 22,404 


Slides examined during November were as follows: 


SLIDES EXAMINED DURING NOVEMBER 
SS 


Mississippi 3,112 
Missouri 135 
Louisiana 207 


Instructions have been prepared for making the studies necessary for 
correlating the blood survey data with various factors which influence malaria ° 
transmission. Such factors as the proximity to known anopheline brecding places, 
the effectiveness of the psst season's control work as indicated by anopheline 
densities, the extent of mosquito proofing of homes, the density of population, 
end the economic status of the people will be considered. Forms to be used for 
description of these factors have been prepared and plans made for presenting 
the material to various states so that during the next few months men already 
engaged on the Malaria Control in ‘iar Areas program can furnish the descriptive 
meterisx1 necessary for correlating blood slide findings with these pertinent 
data. 


Educational Program - Preliminary work has been done toward assembling 
all visual material availeble in the Public Health Service malaria offices and 
toward collectinz all available motion picture films for a conference to be 
held in Decenber, At that time these materials will be reviewed and recommen- 
dations made as to their possible use in future Malaria Control in War Areas 
activities. 


Aedes aervpti Control ~ In key West, Florida, by the end of November 
the breedin= index had been reduced to 2.93: that is, on only 2.93 percent of 
the premises inspected was Aedes aezypti breeding found. In June, 1942, after 
the Aedes aerypti program had been in operation for one month, the breeding 
index for this denrue and yellow fever-carrying mosquito was 29.3. 


Charleston, South Carolina, achieved the very low breeding index of 
0.56 for the third week of November. This breeding index was yielded from 
4,442 inspected premises inside of the city. Since the inception of Aedes 
aezypti control program in Charleston, the highest breeding index reported 
inside the city was 5.22. This was established during the last week of 
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August two weeks after inaugurating Aedes aegypti control. 


During November, as lower temperatures reduced mosquito breeding in Texas, 
routine inspections were made less frequently or discontinued altogether and the 
working force was cut to the strength required for the winter program. 


Phenothiazine has been found to be an inexpensive and effective larvi- 
cide in the treatment of fire barrels. Several concentrations of phenothiazine 
were tested, and quantities of three rrams were found to be sufficient to treat 
55—gallon barrels. This is the equivalent of 14 parts phenothiazine to one 
million parts of water. 


Many cisterns and similer places in which mosquitoes might live through 
the winter were permanently corrected. Most of them were sealed while others 
were destroyed. In Houston, negro school children aided the control work 
materially. After the principals of the negro schools were visited and their 
interest aroused, sixty-five previously undiscovered cisterns were reported to 
the inspectors. 


A comparison of the Aedes segyptt breeding index with that of other 
container-breedinr mosquitoes was made in Galveston and Houston. In both cities 
approximately one-fifth of the larvae were Aedes aerypti. 


In Texas a great deal of emphesis has been pleced on publicizing the 
work of the Aedes aegypti control prorram in order to obtain the cooperstion 
of the local residents. Radio talks, lectures and demmstrations to school 
children, clubs and other ormanizations, movie "trailers", newspaper articles 
and even announcements from church pulpits have been used with considerable 
success. Public cooperation has been very encoursging. Boy Scouts, school 
children, church grouns, and service clubs have actively aiced the prorsram 
by collecting or destroying water containers anc otherwise eliminating 
breeding places of the dengue and yellow fever mosauito. 


In Florida and South Carolira greater emphasis has been pleced on 
actual control operatiors and less on enlistins voluntary aid. 


Expenditures - About $428,400 of Public Health Service funds were encun- 
bered durirg hovember. The approximate amounts were as follows: 


Ol Personal Services $347,100 
002 Travel 18,370 . 
004 Communication Services 1,220 
-O5 Rents and Utility Services 1,440 
eC7 Other Contractual Services 8,750 
08 Supplies and Materials 47,900 
eO9 Equipment 3,620 
Total $428,400 
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WORK OF THE ENTOMOLOGICAL SECTION - MCWA 


Human malaria in the Southeastern United States is transmitted almost 
exclusively by one species of mosquito, Anopheles quadrimaculatus, and maleria 
can be controlled by measures directed specifically against this mosquito at 
a much lower cost than would be required for general mosquito control. In 
order to accomplish this selective control work, attention must be given to 
the habits of the malarie vector. This has been done in setting up the ento- 
mological procedures which are used in guiding control operations and in deter- 
mining the effectiveness of the work on the Malaria Control in Wer Areas 
program. 


Anophelines rest during the day in such haunts es barns, privies, cul- 
verts, hollow trees and the like where cool, dark and quiet conditions exist. 
(See illustrations inside back cover). The number of resting anophelines in 
these places gives a reliable index of their density in the surrounding area 
and the effectiveness of the control work can thus be gauged; therefore, 
counts of anophelines are made periodically in these resting places to furnish 
this index. Mechanical light traps have also been found useful for gauging 
density in some areas. 


The flight range of Anopheles ouadrimaculatus is limited to about one 
mile under ordinary conditions. All actual or potential breedinrs areas within 
a one mile radius froma protected aren, therefore, are searched out, sampled 
and located on maps so that they can be found easily and treated by control 
crews. Although guadrimaculatus is essentially a pond breeder, preferring 
rather quiet, neutral or alkaline waters in which an abundance of protection 
exists, it has not been found advisable to attempt to clessify the waters for 
control purposes on the tasis of environmental factors. The breeding areas 
have been determined by intensively searching for larvae in waters of all kinds, 
identifying the larvee found and classifying the breeding places as to whether 
or not they are sources of anopheline production. This is done not once, but 
continuously in order to make certain that all active anopheline breeding 
places are treated. 


On active control projects, entomological work is done by inspectors who 
routinely gather data on adult abundance from a series of resting places, and 
on the efficiency and sufficiency of larvicidal work as determined by examin- 
ations of the waters for anopheline mosquito breeding. 


Adult abundance in the resting places is reported by the inspector on 
the form illustrated by Figure 1. This is a report of one day's inspection and 
represents only part of the 
mosquito index stations of 
the zone. The first column _ seeSAMPLE___ ADULT MOSQUITO COLLECTIONS—Field Record 
gives the number of each obe= Ara S Jackson ________ Dete__Z=1=42 _ Collector_C. Jones. Identifier_C. Jones 
servation station together = ——_————_—_—_—_—__— 
with a letter, A, B, C, D, 
or E, which designates the 
station location in rela- 
tion to the protected war 
activity. "A" stations are 
those inside or within 1/4 
mile of the activity; "B", 
1/4 to 1/2 mile; "c", 1/2 
to 3/4 mile; "D", 3/4 to 1 
mile; and "E", over 1 mile 
distant. (See schematic 
map on back cover). 


MCWA.102 U.S. 


. H. $. Malaria Control in War Areas foun 
The letters in the Figure 1 a: 
second coluwnn refer to the 
type of the station; "NRP" 


indicates that the station 
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is a natursl] resting plece. Barns, stables, privies, underneath bridges, 
under houses, etc., are the types most freouently used. When e good natural 
resting location cannot be found, artificial restine pleces such as boxes 

or kegs, suitably loceted, are used for this purnose end are designated as 
"ARP", Licht trap collectims ere designated as "iT". 


Upon receiving a revort of adult densities similar to that illustrated, 
the control supervisor should interpret it to mean thet adeanuate control is 
being maintained. The adult stations within a quarter-mile of the protected 
area (stetions 1, 2, 4, 6) have very few adults, while the increasing censities 
at distances (B, C, D, and E) from the protected zone indicate what conditions 
might be if a control progrem was not in operetion. When hirh guadrimaculetus 
counts occur in "A'’ stations, the larval report should show whether or not it 
is due to inefficient larvicidal wrk. If this is not the case, undiscovered 
breedins pleces exist which must be searched out ard controlled. 


Breeding place inspections are revorted on the form shown in Figure 2. 
The numbers in the left column are those which desienate individual breedinr 
plsces. The letter following 
the station number indicates 
the distance of the station sau suipiz ___. LARVAL MOSQUITO COLLECTION—Field Record 


from the protected area as Ares 3. Jacksons Date__duly 7, 1942 Collector...Ca sone... Identifier. C.._ Jones 
previously mentioned. The Notes — eee = 


second column is used for 


Location on Remaaas 


any specific informstion 
about a station showing a 
condition other than normal, 
such as "dry", "flooded", 
etc. Station descrirtions 
are not placed on each re- 
port as a list of these is 
kept on file for reference. 
The third column shows the 
last date when lervicice wes 
epplied in each plece. The 
larvel collections msde while 
exemining the breeding areas 
are recorded in the remaining 
columns of the form. As the 
inspections are made 2 to 3 
days after treatment, small larvae usually csn te found at each active breecing 
place. If large larvae or pupae are found, the larvicide work hus not been 
altogether effective and « retreatment should te mace. It is the inspector's 
duty to cover adequately tre area being examined, reporting his findings in 
multiples of ten dips in order to allow uniform sumeriz«tion of recorcs. 
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Figure 2 


In determinine the need for anopheline contro! around war areas in the 
states which comprise the malaria belt, the presence of ever moderate nunters 
of Anopheles guadrimaculatus in and about the war establishments is taken es 
4ustification for control. When such justification exists, the entomologists 
task is to locate the breeding places end direct the attention of the control 
unit to them. In areas where only 2 few quadrimaculatus cen be found, it is 
usually recommended that the area be kept under observetion but that no work 
be undertaken unless justified later by important increases in cuadrimaculatus 
abundance. 


Control work also hes beer recomrended in war areas adjacent to the 
normal malaria belt where quadrimaculatus are present by the hundreds in 
netural restin~= places end there is a possibility that malari: may become epi- 
demic should carriers be smons incoming troops or workers. In most cases of 
this nature, however, surveys are made in order to have intormation evailable 
on which to base: intelligent control work, should conditions srise which in- 
dicate the need for control. 
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